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Extraction, Separation and Measuration of the Thermal 
Hysteresis Activity of Antifreeze Proteins from 


Ammopiptanthus nanus (Leguminosae) 


YU Shan-Shan, YIN Lin-Ke , MU Shu-Yong, LU Chun-Fang, ZHAO Feng-Xia 
( Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China) 


Abstract: Antifreeze proteins (AFPs), because of their ability of adsorbing onto the surface of ice crystals and modifying 
their growth, have been found in many different organisms that are exposed to chilling and freezing temperatures . It is very 
important to increase the resisting and coercing ability at low temperature . DE-52 ion-exchange cellulose was used to ex- 
tract and separate the antifreeze proteins from Ammopiptanthus nanus leaves . Differential scanning calorimetry (DSC) was 
used to measure the thermal hysteresis activity (THA) . The results reveal that when the concentration of the protein is 20 
m@nl , the THA of the AFPs is 0.46?C . Its molecular weight is about 119.24 kDa by sodium dodecyl sulfate polyacryl am 
ide gel electrophoresis (SDS-PAGE) . 

Key words: Ammopiptanthus nanus; Antifreeze proteins; DSC; Thermal hysteresis activity 


HOU (antifreeze proteins, AFPs) O O [] UUUUUUUUUUUUUUUUUUUO 
id a BE BERE oS E ET DESEE o Hd RE NEP CERE C Till EME les UE 1 
AA A i ESEE UUUOUUUUUUUUUUUUUUL AFPs 
00. 0000000000000000 [] O (Sidebottom and Worrall, 2000; Craham [] , 
0, GOUOOU0Q0Q0Q00 00 (thermal hyster- 1997; Duman and Olsen, 1993; Griffith [] , 1992; 


esis activity, THA)JOUOU 300000: UU Urrutia [] , 1992; Devries and Wohlschlag, 1969)[] 


UU 






























































































































































































































































HEN a a Be HO UU U CAmmgiptanthus nanus) D O O DO 
(2004CCA03400) ; (200421106) ; 
( XJDX0201 -2005-09) 
: Author for correspondence; E-mail: yinlk @ms.xjb.ac. cn; : 0991 -7885391 


























: 2006- 06-20, 2006-12-01 
(1982-) 






































































































































































































































252 0 0 O0 O0 D0 0 29 [] 


OOO (Ammopiptanthus) (1 O0 0 0 20.00 
Ek E O E. E e 
LEE Br E PEE DEAE Ee CDD Ios 
manmnussmnüubnu.mHnaupbdgdguudtu 
üngumupnauliugnugmgmuigngl 1 800 
02700m (DIDI B. 1992), O0 D DD BDLD 
uBpnpnuuas.scdnggnmBpnpuBiW 
CELERE TIE S2200Dy ee Eh E] EE ETC ESC) Ed 
EU EISE, AE Be phase 122 ELE] 
TERE Be SE EE BEES EE: BE BEIC 

HOU (2000) nnnm gain 
HUHYOUUUUUUOUG 
glicus) u]H080 0 0D 0D d. B OUO BO DI 
DU: 00000000D O 20mg/mL[] , THA [I 
0.9°c0 0 0000000 gp0ogpu ppu, 
H ALE E E a EE E BEAR 
Hs E e UU E ED ERE GT E 
HUHYHOUUYUUUNYUUUNUUUUOO 
U,UUUUYUUUUUUUNUUUUUO 
OUOU 


( Ammopiptanthus mon- 


1 OUUUUO 
1.1 OO 
00000000 (Ammopiptanthus nanus) 0 O D 


OU 2000[] 12D D D DO BEL ELO DL OL UE DE] E] E]. D. DO. D. U 
ugui0npnumubiumuugguuubtutlut 305 
[| ELE EL E] EL EE EE EE EE EE EE EE EE EE D DEC CL BEL CE DE. EE E] 
00000. 00000 80° 00 

1.2 HE EI 

1.2.1 GUOUU Heegnimiumuauaumupbilu 
ugummgmmuuiu.tuugs3mmlb pH8 60000 
(12 mmol/L Tris-HCl, 0.1 mol/L NaCl, 0.1 mmol/L EDTA, 1 
mmol/L PMSP)[] O , O 4°C, 25000 r/ min, [] O 30 min, 
[I] EL ELEL ^ EEELET E EI 

1.2.2 DOUQUUUUUU OUL Bio-Rad D D UU 
uummmumg.tuuimututui bE-52[ D DH U D U 
OOOOO000DCDOO p¥8.6000 O (10mmol/L 
Tric-HCI, 100 mmol/L NaCl, 0.1 mmol/L EDTA) [1 lll. 
[] 0.6 m/min] DL D 00., O0 O0 pH 8.6, 50 mmol/L 
Tris-HCl, 50 mmol/L Tris, 2 mol/L NaCl [J 07 D] O OOO 
Nad[]B ddüuddutlulütl:eoso[]109», 10%, 1095[] 


3096, 30%, 30%0 60%, 60%, 1007600 000000, 
Dnüugpmnidutl 
12.3 HOUUUOUU OUUU (DSC) D 


uuggpBmuapuBg.nnugapBgig TAUUUUY 


QWOOUW HH UUOU.OUUUUUUUUUUUUOD 
Universal Analysis 2000[] 


[] 20mg/mL|]][]D Hu HB DO SaEDLO DD UD. 
ugagagammBiBiHrcmnapngügdddBlbBgbB5Uu 
O -20°C, 00 i5 mn, DD 0000, DU 1*C min[] 
O00O0ODO 10°C, O000ġ00000000000 T 
0000 AWAOOO0 1°Omng ood 10°coog - 
20°C, 00 min, O00 1°OmnQ 00000% (00 
UOUUOUOUUKDUUUDUUODO). OU 15min, OU 
OHOHOOOOD00O0,.00 PGmmQGO00000 - 
20°C, O0 00000000000000 %00 AWD 
UOT, OOOOOOOO0UOODOO (BSA) [DL U 
(ddHO) D000 
1.2.4 O00000 SDS-PAGED D] O0 O0 O SDS-PAGE 
UO UUOUUUUUUUOUL. 193) 00000 
OOOCOOOOOOOOOOOOO0., EP ERR EEREDUDE- AE] 
10%, B; o] HO HH DLL HI DHL DO. HL O. D. HB. DEO. D]. O 
PRO-STAIN" Markeri 000.0000000000 


2: EE 
2.1 bE-2[ 00000000 

[| DESZHOUUUUUU. DUO LD UO 180 
ETE: ee p ELE HESS D EE EDU EP DIE EE 
Bai lb Bl re RN REEMR 
O (DUSOO Beckman coulter) [] [] [] J LH UO Lll. 
uguguumususBuusuuuuuluuulu «i 
10 20 30 40 18), HT, DEED BERE EHE E 
UUUOUUUUUUUUUU 


Pack Fraction 
Toke & 28 15233123 4E 55 E371 PSST OH Td 11192725 45153 6T 75 2013 10ET198 15133178 4T 








0.00 300,000 000 AMI et 0 
Min. Tenth 


120000 








1 DE-52 



























































1.pHO OC ; 





2.Nad[]I]DUDU: 3-001 



































Fig . 1 DE-52 ion-exchange chromatography of antifreeze proteins 





1 . the change of pH; 2 . the change of NaCl% ; 


3 . the separation of the proteins 
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Table 1 The melting temperature and melting enthalpy 
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Fig . 2 The curve of the freezing and melting of ddH,O, 


BSA solution and AFP solution 
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Fig .3 DSC curve A . DSC curve of ddH,O devoid of AFP; B. DSC curve of BSA solution devoid of AFP; C . DSC curve of protein 


solution devoid of AFP; D. DSC curve of the AFP isolated from Ammopiptanthus nanus 
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2 AFPs (Th) (To) 
(Nudei) (THA) 
Table 2 The hold temperature ( T, )[] onset temperature (To) 
percent ice nuclei and THA of AFPs solution 
Ta (°C) Ty (°C) THA (°C) Nuclei (% ) 
-4.51 -4.55 0.04 85.71 
-4.01 -4.04 0.03 79.49 
-3.51 -3.55 0.04 71.12 
-3.01 -3.05 0.04 58.3 
-2.51 -2.68 0.17 31.06 
-2.46 -2.75 0.29 16.64 
-2.41 -2.76 0.35 12.54 
-2.36 -2.72 0.36 8.7 
-2.31 -2.67 0.36 5.09 
-2.26 -2.68 0.42 2.41 
-2.21 -2.62 0.41 0.85 
-2.16 -2.62 0.46 0.36 
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M. ; : 
Fig .4 SDS-PAGE of AFP from Ammopiptanthus nanus 





































































































M: PRO-STAIN™ Marker! ; Sample: the AFP from Ammapiptanthus nanus 
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